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(54) IC CARD SYSTEM, TRANSPORTATION SYSTEM, AND COMMUNICATION EQUIPMENT 



(57) A transport system is configured of a mobile 
unit (40, 40^ attached with a non-contact type IC card 
(10a, 10a') absent of a power source, receiving and rec- 
tifying a radio wave to obtain power to operate; an inter- 
rogator body 20 having an antenna unit (21b) to 
transmit the radio wave and data, and transferring data 
with the IC card (10a); and a travel control device 30 
controlling a travel direction of a mobile unit according to 
a control signal from interrogator body 20. The antenna 
unit (21b) is attached to a react unit (21a) that reacts 
when in contact with the mobile unit (40). The distance 
between the IC card attached to the mobile unit and the 
antenna unit of the interrogator can be reduced signifi- 
cantly than that of the conventional case irrelevant to 
the shape and size of the mobile unit. By supplying from 
the antenna unit (21b) the weakest radio wave required 
for the IC card that transfers data, a transport system 
can be provided that can transfer data efficiently and 
without almost no interference. 



FIG.1 




O 

CM 
CO 
CD 

o 

CL 
LU 



Printed by Xerox (UK) Business Servioes 
2.16.7/3.6 



1 



EP0962 407A1 



2 



Description 

Technical Field 

[0001 ] The present invention relates to an IC card sys- 
tem, a transport system, and a communication appara- 
tus. More specifically, the present invention relates to an 
IC card system, a transport system, and a communica- 
tion apparatus transmitting and receiving data to and 
from a mobile entity to which a non-contact type IC card 
system is attached and controlling the direction of 
movement of the mobile entity according to the data. 

Background Art 

[0002] Recently, non-contact type IC cards (also 
called high frequency tag: referred to as "IC card" here- 
inafter) are used as the pass for a ski lift on skiing 
grounds, the passenger ticket for trains and buses, the 
commutation ticket, and the tag for administration of 
parcels and the like. Such IC cards allow confirmation 
and update of the data in the card without having to 
present the card and passing it through a reader or the 
like at the examination stage. 
[0003] Figs. 3A and 3B show a typical structure of this 
type of an IC card 10a. Figs. 3A and 3B are perspective 
diagrams viewed from the top face and side face of IC 
card 10a. IC card 10a includes a film substrate 1 pre- 
mounted with a semiconductor device and individual 
electronic components that will be described after- 
wards, an antenna coil 2 having a copper wire and the 
like wound spirally to form an antenna. Film substrate 1 
and antenna coil 2 are secured by a resin section 4 
formed of plastic resin and the like having a thickness of 
approximately 0.5-2.0mm. A film 3 approximately 

0. 1 mm in thickness, formed of polyethylene terephtha- 
late (PET) and subjected to a predetermined printing 
and the like, is attached at the surface of resin section 4. 
A wiring pattern is printed beforehand at film substrate 

1. A semiconductor chip or a semiconductor device 
such as a microcomputer or memory and individual 
electronic components such as a resistor and capacitor 
are mounted at predetermined positions at film sub- 
strate 1 to form predetermined circuitry. 

[0004] Fig. 4 shows an example of a typical structure 
of a transport system utilizing IC card 10a. The trans- 
port system includes IC card 10a having individual data 
such as the destination, the contents thereof and the 
like, an interrogator 20a supplying power to IC card 10a 
to transfer data, and a travel control device 30 consti- 
tuted by a gate device or a guide display device to con- 
trol the travel or movement of a mobile unit under 
control of interrogator 20a according to individual data. 
[0005] IC card 10a includes a semiconductor device 
1 0 rectifying a received radio wave and transferring data 
with interrogator 20a, and an antenna unit 2a. Antenna 
unit 2a is provided external to semiconductor device 1 0. 
Antenna unit 2a includes an antenna (tuning) circuit 



formed of a coil and a capacitor to receive a radio wave. 
Semiconductor device 10 includes a rectifier 1 1 to rec- 
tify the radio wave received by antenna unit 2a to obtain 
power, a power supply circuit 12 supplying a predeter- 

5 mined power supply voltage to the internal circuitry of IC 
card 10a according to the obtained power, a detector 13 
detecting the data component of the received wave, a 
modulation-demodulation circuit 14 to demodulate the 
received data and to modulate the impedance of the 

70 wave from interrogator 20a according to the data to be 
transmitted, a control device (not shown) such as a 
microcomputer to process and store the received data, 
and a storage device (not shown) formed of a non-vola- 
tile memory such as a FLASH memory. A capacitor 6 for 

is smoothing is externally provided to rectifier 1 1 . 

[0006] Power supply circuit 1 2 will be described in fur- 
ther detail here. Power supply circuit 12 includes a refer- 
ence voltage generation circuit generating a reference 
voltage from the obtained power, a voltage clamp circuit 

20 comparing the reference voltage with the power supply 
voltage to set the power supply voltage at a constant 
value, and a power supply voltage detection circuit pro- 
viding a signal output to initialize or suppress the opera- 
tion of IC card 10 when the power supply voltage 

25 becomes lower than a predetermined voltage value due 
to power consumption. 

[0007] Interrogator 20a includes an interrogator body 
20 supplying power to IC card 10a to transfer data for 
controlling the movement of the mobile unit, an antenna 
so unit 2f formed of a coil and a capacitor to transmit a 
radio wave, and an antenna unit 2g formed of a coil and 
a capacitor to receive an impedance-modulated signal 
from IC card 10a. 

[0008] Interrogator body 20 includes a modulation cir- 
35 cuit 1 4a to transmit the power and a radio wave which is 
a demodulation of the data signal to IC card 10a, a 
detector 1 3b to detect the wave of a signal from IC card 
10a, a demodulation circuit 14d to demodulate data 
from the detected signal, and a control circuit 15a to 
40 process the demodulated data and to provide control of 
travel control device 30 such as a wicket device accord- 
ing to the processed result. Control circuit 1 5a is formed 
of a semiconductor device such as a microcomputer 
andamemory 

45 [0009] According to the above structure, IC card 10a 
absent of a battery that functions as a power source 
receives at antenna unit 2a of IC card 10a the radio 
wave of several hundred kHz to several MHz in fre- 
quency sent frgm antenna unit 2f of interrogator 20 

so when passing the proximity of interrogator 20 installed 
upstream of travel control device 30, and rectifies the 
received wave with rectifier 1 1 to charge the capacitor, 
whereby the required power is obtained. Only when this 
power is sufficient does power supply circuit 12 gener- 

55 ate a predetermined power supply voltage, which is 
supplied to internal circuitry of IC card 10a. Thus, IC 
card 10a receives and processes data as well as send- 
ing back the processed data. 
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[0010] By using such a communication system, the 
data contents can be confirmed and modified without 
forming contact between IC card 10a and interrogator 
20a by intercommunication taken advantage of the 
radio wave. It is no longer required to take out a card 
from a pocket and the like at every passage through a 
wicket or to open the window of a vehicle to pass the 
card through a wicket device such as in the case of the 
conventional magnetic type card. The time required for 
examination will be reduced. By such usability, a non- 
contact type IC card and communication system utiliz- 
ing the same will further be employed widely such as in 
the application of a transport system that automatically 
sorts parcels and in the toll confirmation system of an 
express highway. 

[001 1 ] Such a system exchanges information by rec- 
tifying the radio wave received at IC card 10a and 
obtaining power. It was difficult to obtain sufficient power 
in a short period of time if the distance between IC card 
10a and the antenna of the interrogator is great. 
Although the approach of improving the strength of the 
wave from the interrogator so as to obtain power in a 
short time can be considered, interference will occur 
since an IC card other than the IC card of interest for 
data communication operates at the same time in such 
cases. The interval of the mobile units to which respec- 
tive IC cards are attached can be set to a considerable 
distance in order to avoid such a problem. However, the 
workability will be degraded by ensuring such a consid- 
erable distance between the IC cards. If measures to 
prevent interference is taken at the semiconductor 
device side, the problem of the semiconductor device 
and the IC card becoming expensive will be imposed. 
[0012] Furthermore, the attached position of an IC 
card is often not definite when the size or the shape of 
the mobile unit differ. It is therefore necessary to install 
a plurality of antennas at the interrogator to provide con- 
trol of selectively validating an appropriate one as 
shown in Japanese Patent Laying-Open No. 7-262332. 
There is a problem that the interrogator is increased in 
size and complexity. 

[0013] The present invention is aimed to solve the 
above problems. An object is to provide a transport sys- 
tem and the like that allows the distance between an IC 
card attached to a mobile unit and the antenna unit of 
the interrogator to be reduced significantly than that of 
the conventional case, that allows the least required 
radio wave to be supplied to the IC card that transfers 
data, and that can efficiently receive/transmit data with 
almost no interference. 

Disclosure of the Invention 

[001 4] According to an aspect of the present invention 
to achieve the above object, an IC card system includes 
a non-contact type IC card absent of a power source, 
obtaining power to operate by receiving and rectifying a 
radio wave, and an interrogator with an antenna unit to 



transmit the radio wave and data to transmit/receive 
data to/from the IC card. The IC card system is charac- 
terized in that the IC card is attached to a mobile unit, 
and the antenna unit is attached to a react unit that 

5 reacts when in contact with the mobile unit 

[0015] According to another aspect of the present 
invention, a transport system includes a mobile unit 
attached with a non-contact type IC card absent of a 
power source and rectifying a received radio wave to 

w obtain power to operate, an interrogator with an antenna 
unit transmitting a radio wave and data to trans- 
mit/receive data to/from the IC card, and a travel control 
device controlling the direction of movement of the 
mobile unit according to a control signal from the irrter- 

15 rogator. The transport system is characterized in that an 
antenna unit is attached to a react unit that reacts when 
brought into contact with a mobile unit 
[0016] Preferably, the react unit includes a reactant 
hanging from above the mobile unit as a curtain in 

20 strips. 

[001 7] Further preferably, the antenna unit is attached 
in the proximity of the leading end of a reactant so as to 
swing upon touching the mobile unit. 
[0018] Further preferably, the react unit includes a 
25 reactant provided in the horizontal direction from the 
side of the mobile unit. 

[001 9] Further preferably, the antenna unit is attached 
in the proximity of the leading end of the reactant so as 
to move in the horizontal direction upon touching the 

so mobile unit 

[0020] According to a further aspect of the present 
invention, a transport system includes a first device for 
data communication associated with transportation, 
and a second device. The first device is attached to a 

35 mobile unit. The second device includes an antenna 
unit to communicate with the first device. The antenna 
unit is configured so as to move when in contact with the 
mobile unit. 

[0021 ] Preferably, the first device includes a non-con- 

40 tact type IC card. 

[0022] According to still another aspect of the present 
invention, a communication apparatus communicates 
with a mobile unit, and includes an antenna to transmit 
data. The antenna is configured so as to move when 

45 touching the mobile unit. 

[0023] Preferably, the communication apparatus fur- 
ther includes a convey device to transport a mobile unit. 
[0024] Further preferably, the mobile unit includes an 
IC card. The IC card is configured so as to be detacha- 

50 ble from the mobile unit. 

[0025] Further preferably, the IC card is a non-contact 
type IC card. 

[0026] Further preferably, the communication appara- 
tus further includes a control device controlling the 
55 direction of transport of the mobile unit by the convey 
device. 

[0027] According to the present invention, the antenna 
unit easily reacts or deforms when brought into contact 
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with a mobile unit Accordingly, no excessive stress will 
be applied on the antenna unit. The antenna unit will not 
be damaged even when installed so as to come into 
contact with a mobile unit. Therefore, the distance 
between the antenna unit and the communication target 
can be reduced significantly than in the conventional 
case. 

Brief Description of the Drawings 
[0028] 

Fig. 1 is a perspective view showing a transport 
system in an embodiment of the present invention. 
Fig. 2 is a perspective view showing a transport 
system in another embodiment of the present 
invention. 

Figs. 3A and 3B show a non-contact type IC card. 
Fig. 4 is block diagram of a communication system 
utilizing a non-contact type IC card. 

Best Modes for Carrying Out the Invention 

[0029] The present invention will be described in fur- 
ther detail with reference to the attached drawings. In 
the present specification, the description is simplified by 
allotting the same reference character for the same or 
similar component throughout the drawings. 
[0030] Fig. 1 is a perspective view showing a structure 
of a transport system according to an embodiment of 
the present invention. Referring to Fig. 1, the transport 
system includes IC cards 10a and 10a', an interrogator 
body 20 to supply power to each IC card and trans- 
mit/receive predetermined data, a react unit 21 con- 
nected to interrogator body 20 through a line L1 to 
send/receive data to/from each IC card, a travel control 
device 30 such as a wicket device or sorter, receiving a 
signal from interrogator body 20 to control the travel 
direction of each mobile unit, and a convey device 50 
such as a belt conveyer to transport each mobile unit. IC 
card 1 0a and 1 0a' are attached at the side or top face of 
mobile units 40 and 40' such as a cardboard box or lug- 
gage, respectively storing individual data. Each IC card 
can be fastened to each mobile unit by adhesive means, 
or by being inserted into a case that is attached to the 
mobile unit. Alternatively, an IC card can be simply 
placed on a mobile unit depending upon the shape of 
the mobile unit. Accordingly, the IC card can be easily 
detached to be attached to another mobile unit. Thus, 
reusage of an IC card is facilitated. 
[0031 ] A react unit 21 has a defbrmable reactant 21 a 
formed of rubber or plastic resin like a curtain in strips, 
hung from the upper section of a support device 22 pro- 
vided in the convey path of convey device 50. An 
antenna unit 21b constituting the coil of antenna unit 2f 
or 2g shown in Fig. 4 is attached at the neighborhood of 
the leading end of the lower section of reactant 21a. 
Antenna coil 21b is formed by arranging a metal wire 



and the like concentrically in the direction of the plane or 
overlaid in the direction of thickness. Antenna coil 21b is 
attached at one or both sides of reactant 21 a, or formed 
integrally, embedded in reactant 21a. Reactant 21a can 
5 be formed of any material that can be easily deformed, 
for example, cloth, a metal lamella, paper, and the like. 
Also, reactant 21a can be formed of a composite mate- 
rial so that a portion thereof excluding antenna unit 21b 
is defbrmable. 

w [0032] According to such a structure, the travel of 
mobile unit 40 in the direction of arrow A in the drawing 
by convey device 50 causes a portion of react unit 21 to 
come into contact with mobile unit 40 during the trans- 
portation. Accordingly, reactant 21a of react unit 21 is 

is easily deformed or swings like a pendulum. Following 
the passage of mobile unit 40 from react unit 21, react 
unit 21 returns to its former position and shape. By such 
a configuration, react unit 21 will not obstruct the travel 
of mobile unit 40. The dosest approach between each 

20 IC card attached at the front or top lace of mobile unit 40 
and antenna unit 21b can be established almost irrele- 
vant to the shape and size of mobile unit 40. Even if the 
intensity of the radio wave transmitted from react unit 21 
is significantly reduced than in the conventional case, 

25 power, data and the like can be sent/received at a speed 
equal to or greater than the conventional speed. Mobile 
unit 40 may pass react unit 21 without any physical con- 
tact depending upon the shape of mobile unit 40. In this 
case, each IC card approaches antenna unit 21b within 

30 a predetermined distance. 

[0033] Each IC card attached to respective mobile 
units operates likewise the conventional case when 
passing the neighborhood of interrogator body 20. More 
specifically, the radio wave sent from antenna unit 21 b is 

35 received on antenna unit 2a of IC card 10a to be recti- 
fied by a rectify circuit 11, whereby a capacitor or the 
like is charged to supply the required power for IC card 
10a. By generating a predetermined power supply volt- 
age at a power supply circuit 1 2, IC card 1 0a can supply 

40 power to internal circuitry. IC card 10a receives on 
antenna unit 2a interrogation data such as the destina- 
tion sent from antenna 2f of interrogator body 20 upon 
receiving or while receiving the power. Then, the data is 
detected-by detector 13 and-demodulatedby rnodula- 

45 tion-demodulation circuit 1 4. A control circuit not shown 
rewrites data such as the handling time. Other data 
such as the result or destination is modulated by modu- 
lation-demodulation circuit 1 4 to be sent back to interro- 
gator body 20 via antenna unit 2a. 

so [0034] Interrogator body 20 receives the returned data 
as an impedance modulation signal at antenna unit 2g. 
The signal is detected by detector 13b. Demodulation is 
carried out at demodulation circuit 14d. By processing 
the data at control circuit 15a, the transportation status 

55 of mobile unit 40 can be confirmed. By controlling travel 
control device 30 according to the destination and the 
like, mobile unit 40 is transported or halted. Alterna- 
tively, interrogator body 20 can modify the data in each 
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IC card again. 

[0035] Here, it is desirable that the intensity of the 
radio wave output from antenna unit 21b is set at the 
least required level that allows operation when IC card 
10a approaches antenna unit 21b within a distance s 
range of several 1 0cm. This provides the advantage that 
ample power will not be supplied to another IC card 1 0a 
attached to a subsequent mobile unit 40' remote from 
mobile unit 40. Accordingly, there is no possibility of 
interference since unrequired data will not be transmit* 
ted from an IC card other than the relevant IC card 10a 
at the time when data from IC card 10a is transmitted. 
Thus, interference can be prevented with a simple con- 
figuration in the present embodiment. 
[0036] Fig. 2 is a perspective view showing a structure 
of a transport system according to another embodiment 
of the present invention. In the transport system of the 
present embodiment, a react unit 23 differs from react 
unit 21 of Fig. 1 in shape. The remaining component is 
similar to that of Fig. 1. Therefore, description thereof 
will not be repeated here. Specifically, a pair of reac- 
tants 23a are attached to react unit 23. Reactant 23a is 
formed of resin and the like that can move in the hori- 
zontal direction, such as a double door. Reactant 23a is 
attached to a support device 24 provided at both sides 
in the transportation path of convey device 50. An 
antenna unit 23b corresponding to antenna units 2f and 
2g of Fig. 4 is attached at each leading end of each 
reactant 23a. The material of reactant 23a may be rigid 
such as a thick wood board or plastic panel, or may be 
flexible capable of being easily bent like an arch such as 
a thin plastic panel. Reactant 23a can be arranged at 
only one side of convey device 50. Alternatively, a plu- 
rality of reactants 23a such as a turnstile can be pro- 
vided around support device 24 to be rotated 
sequentially at every contact with the mobile unit. 
[0037] Referring to Fig. 2, the contact of a portion of 
mobile unit 40 with react unit 23 during its transfer 
causes each reactant 23b to move so as to open in the 
direction of B, not to obstruct passage of mobile unit 40. 
Each reactant 23a is located along the side surface of 
mobile unit 40 by the force of a spring or the like not 
shown. Following the passage of mobile unit 40, each 
reactant 23a returns to its former position by closing. By 
such an operation, the advantage similar to that of Fig. 
1 can be obtained in the present embodiment. 
[0038] The above embodiment can be implemented 
by setting the field intensity of the radio wave for power 
higher than that of the radio wave for data, or by setting 
the directivity of the radio wave for power more remote 
than that of the radio wave for data. Such a configure-' 
tion allows the information data to be exchanged in a 
short time more efficiently by supplying power required 
for IC card 10a prior to data transfer. Accordingly, data 
can be exchanged reliably even in the case where the 
mobile unit travels at a relatively high speed. A plurality 
of IC cards can be attached to one mobile unit 40 at a 
distance that does not cause interference to allow the 



data from each IC card to be processed in a time-divi- 
sional manner by interrogator 20. The mobile unit is not 
limited to a luggage as in the embodiment, and may be 
an individual instead, in this case, convey device 50 can 
be omitted and the direction of travel altered by the 
mobile entity per se with the display of only information 
such as the direction of travel by travel control device 
30. 

[0039] The IC card communication system and struc- 
ture to which the present invention is applied may be 
similar to that described in the section of the Back- 
ground Art, although not limited thereto. For example, 
the number of antennas of interrogator body 20 or IC 
card 10a can be increased or decreased arbitrarily cor- 
responding to the communication system of the 1 -wave 
or 2-wave system. Furthermore, interference of data 
can be further reduced by using 13.56 MHz as the radio 
wave for power and 3.39 MHz as the radio wave for data 
as to the frequency of the radio wave. Film substrate 1 
of IC card 10a can be located at the inner side of 
antenna coil 2 as shown in Figs. 3A and 3B, or outside 
antenna coil 2. The present invention is not limited by 
the position or size of film substrate 1 . 
[0040] Antenna coil 2 can be formed by arranging a 
thin metal wire concentrically in the plane direction or 
overlaid in the direction of thickness. Also, antenna coil 
2 can be configured so as to form a tabular or tubular 
pattern on a semiconductor chip. As fixture resin 4 of IC 
card 10a, thermoplastic polyester resin such as poly- 
butylene terephthalate (PBT) or a resin having insula- 
tive property of thermosetting resin such as epaxy resin 
or phenol resin can be used besides the previously- 
mentioned plastic resin. Also, a film resistant to the tem- 
perature of approximately 150°C can be used in addi- 
tion to the aforementioned PET for film 3. At least one of 
the upper or lower film, or both films are dispensible to 
allow direct printing on resin section 4. Alternatively, film 
substrate 1 and antenna coil 2 can be attached and 
accommodated in a resin case with a preformed recess 
portion. 

[0041] Semiconductor device 10 can be configured 
using a one-chip microcomputer incorporating the 
aforementioned flash memory as a storage device or a 
nonvolatile memory and the like that can retain the 
stored data even in the absence of power supply volt- 
age. Also, capacitor 6 can be incorporated in semicon- 
ductor device 10. 

[0042] According to the IC card system, a transport 
system using the same, and a communication appara- 
tus of the present invention described above, no exces- 
sive stress will be exerted on the antenna unit since the 
react unit including the antenna unit reacts or deforms 
easily upon contact with a mobile unit. The possibility of 
the antenna unit being damaged can be eliminated even 
when the antenna unit is arranged so as to come into 
contact with the mobile unit. Therefore, the distance 
between the antenna unit and the IC card can be 
reduced significantly than that of conventional art. This 
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means that power and data can be supplied at a shorter 
time than in the conventional art even when the level of 
the wave output from the antenna unit is reduced signif- 
icantly than in the conventional case. By supplying only 
the least power required for operation of the IC card that 
has to transfer data and by not supplying enough power 
to other IC cards, transmission of unrequired data from 
other IC cards can be prevented. Thus, interference 
with another IC card can be easily reduced. More spe- 
cifically, the present invention has the advantage of eas- 
ily providing a transport system improved in convey 
efficiency by reducing the distance between each 
mobile unit or increasing the travel speed of each 
mobile unit in comparison to the conventional case. 

Industrial Applicability 

[0043] According to the present invention, a transport 
system that can have efficiency improved can be pro- 
vided. Therefore, the present invention is advanta- 
geously applicable to a transport system and the field 
handling the same. 

Claims 

1. An IC card system including a non-contact type IC 
card absent of a power source, receiving and recti- 
fying a radio wave to obtain power to operate, and 
an interrogator having an antenna unit to send said 
radio wave and data to transfer data to/from said IC 
card, 

characterized in that said IC card is attached to a 
mobile unit, and said antenna unit is attached to a 
react unit that reacts when in contact with said 
mobile unit 

2. A transport system including a mobile unit attached 
with a non-contact IC card absent of a power 
source, receiving and rectifying a radio wave to 
obtain power to operate, an interrogator having an 
antenna unit to transmit said radio wave and data to 
transfer data to/from said IC card, and a travel con- 
trol device controlling a travel direction of said 
mobile urtitaccordrng to a control signal from-said 
interrogator, 

characterized in that said antenna unit is attached 
to a react unit that reacts when in contact with said 
mobile unit. 

3. The transport system according to claim 2, wherein 
said react unit includes a reactant hanging down as 
a curtain in strips from above said mobile unit. 



5. The transport system according to claim 2, wherein 
said react unit includes a reactant provided in a hor- 
izontal direction from a side of said mobile unit. 

5 6. The transport system according to claim 5, wherein 
said antenna unit is attached in proximity to a lead- 
ing edge of said react unit, and configured so as to 
travel in a horizontal direction when in contact with 
said mobile unit. 

w 

7. A transport system including a first device for data 
communication associated with transportation, and 
a second device, characterized in that 

15 said first device is attached to a mobile unit, 

said second device includes an antenna unit to 
communicate with said first device, and 
said antenna unit is configured to move when 
in contact with said mobile unit. 

20 

8. The transport system according to claim 7, wherein 
said first device includes a non-contact type IC 
card. 

25 9. A communication apparatus including an antenna 
to transmit data, and communicating with a mobile 
unit, 

characterized in that said antenna is configured so 
as to move when in contact with said mobile unit 

30 

10. The communication apparatus according to claim 
9, further including a convey device to transport 
said mobile unit. 

35 11. The communication apparatus according to claim 

9, wherein said mobile unit includes an IC card. 

said IC card being formed detachable from said 
mobile unit. 

40 

12. The communication apparatus according to daim 
1 1 , characterized in that said IC card is a non-con- 
tact type IC card. 

45 13. The communication apparatus according to daim 

10, further including a control device to control a 
transport direction of said mobile unit by said con- 
vey device. 

50 



4. The transport system according to claim 3, wherein 
said antenna unit is attached in proximity to a lead- 55 
ing end of said reactant, and configured to swing 
when in contact with said mobile unit. 



6 



EP 0 962 407 A1 



FIG.1 




30 



7 



EP 0962 407 A1 



FIG.3A 



10a 




FIG.3B 



10a 









2 

1 




f 1 1 











•3 
■3 



F/G.4 



20a 



20 
i 



15a 
_i 



CONTROL 
CIRCUIT 



14a 

i 



MODULATION 
CIRCUfT 



14d 
I 



DEMODULATION 
CIRCUIT 



2f 



2a 



RECTIFIER 




TRAVEL CONTROL DEVICE „ 30 



6 
l 



10a 



10 

_L_ 



11 

_JL_ 



12 
_L_ 



POWER SUPPLY 
CIRCUIT 



14 



VDD 



TO INTERNAL 
CIRCUITRY 



MODULATION- 
DEMODULATION 
CIRCUIT 



8 



EP0962 407A1 



INTERNATIONAL SEARCH REPORT 



No. 

PCT/JP98/00415 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 4 B65G47/49, G06K17/00, G07B15/00, 501 

According to International Paten! Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum d ocu m entation searched (classification system followed by classification symbols) 
Int.Cl* B65G47/49 r G06K17/00, G07B15/00, 501 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1998 Toroku Jitsuyo Shinan Koho 1994-1998 

Kokai Jitsuyo Shinan Koho 1971-1998 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 04-345424, A (Nippondenso Co., Ltd.), 
December 1, 1992 (01. 12. 92), 
Fig. 5 (Family: none) 



Relevant to claim Na 



1-13 



| | Further documents are listed in the continuation of Box C Q See patent family annex. 



* S r*rf»t nargro icsef ritfd docaaeatK T Itfcrdoqaattf pBMnhed ancrthe inkmational filing date or priority 
"A* docameatdefiainf the eeoeial mtc of the irt which b not date and not in cooflks with the application bat cited lo understand 

axctdered lobe of particular relevance the principle or theory underryiag the bmatioa 

"E" earner deism* but pubicdiri "X documented pattkalar letevaaox thedafanedisveatHacunotbe 
# L" docanadwhich may throw doobti on priority etain(s) or wticbU omdbertd owd or cannc* be mosidered to invotve to inventive step 

cited to establish the puWiotioc d»te of toother dtaboo or other when the document it tafcen atone 

special reaaon (as specified) "Y* documeoIcfparticaJai rdevaace; the chb^ brvenrion canxxtf be 
*0' document referring to an oral ditdosurt, use, exhibition or other considered to involve in inventive tit? wtien the document is 

•r document published prior to the international filing date bat later than be^obvioai lo^p^n a sa^b^ < l u i 0mC,lta * 

the priority date clmimed *&' doconxat member of the same patent numly 



Date of the actual completion of the international search 
April 28, 1998 (28. 04. 98) 



Date of mailing of the international search report 
May 12, 1998 (12. 05. 98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile Na 



Authorized officer 
Telephone No. 



Form PCT/lSA/210 (second sheet) (July 1992) 



9 



